ELECTRONIC DEVICE HAVING A USB CONNECTOR 



FIELD OF THE INVENTION 

[0001] The present invention is related to an electronic 
device having a USB connector, and more particularly to an 
electronic device having a USB connector with a miniaturized 
size and cost-effective economic benefits. 
BACKGROUND OF THE INVENTION 

[0002] A universal serial bus (USB) connector is well known 
in the art due to its high expandability and hot swappable 
capability. USB connector is able to provide a standard and 
inexpensive way to connect a peripheral device with a computer 
host. As a result, USB connector has become the foremost 
selection in the design of connector to be arranged on a 
peripheral device . 

[0003] The structure of a conventional USB connector 4 0 is 
shown in Figs, la and lb. Generally the USB connector 40 is 
arranged on an electronic device 20 serving as a peripheral 
device and is able to allow a USB socket 30 that is normally 
arranged on another peripheral device 10 to be plugged in. 
[0004] Referring to Figs, lb and lc, wherein Fig. lc is a 
front view of the USB connector 4 0 of Fig. lb. As can be seen 
from this figure, the USB connector 40 includes a plastic seat 
41, four metal contacts 42 and a frame 43, wherein the metal 
contacts 42 are inset into the plastic seat 41 and the plastic 
seat 41 is surrounded with the frame 43 . Two securing holes 



431 are formed on a top surface of the frame 43, and two 
fastening portions 432 are formed on a bottom surface of the 
frame 43. The circuit board 21 is further provided with four 
first perforations 211 and two second perforations 212 for 
allowing the metal contacts 42 and fastening portions 432 to be 
inserted therein respectively, in order to secure the USB 
connector 40 to the circuit board 21 by solder pads. 
[0005] Please refer to Figs, lb and Id. Fig. Id is a front 
view of the USB socket 3 0 of Fig. lb. The USB socket 3 0 is 
also provided with a plastic seat 31, four metal contacts 32 
and a frame 33, wherein the metal contacts 32 are placed onto 
the plastic seat 31 and the plastic seat 31 is surrounded with 
the frame 33, and the frame 33 is further provided with two 
securing pieces 331. It is to be noted that the metal contacts 
32 is placed onto the plastic seat 31 in the form of elastic 
pieces and protrude from a surface of the plastic seat 31 
rather than being clung closely to the surface of the plastic 
seat 31, as shown in Fig. Id. In this manner, the metal 
contacts 41 and 31 can be solidly abutted with each other as 
the USB connector 4 0 and the USB socket 3 0 are coupled together 
[0006] The constitution of a prior art USB connector has 
been described in detail as above. However, because the prior 
art USB connector has to be mounted on a circuit board, solder 
pads are necessary for securing the prior art USB connector to 
a circuit board during the manufacturing process of a USB 
connector. This manufacturing step will additionally burden 
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the electronic device manufacturing process using surface- 
mounting technique (SMT) . 

[0007] Also, the prior art USB connector is necessary to be 
electrically engaged with a circuit board through metal 
contacts, and thus additional space is required on the circuit 
board. However, such a configuration will transgress the 
current trend of USB connector development which is focused on 
a small and thin shape. 

[0008] More disadvantageously , the metal contacts are used 
to transmit electric signals between the USB connector and the 
circuit board. In high speed signal transmission, an 

incompatibility problem will be generated due to an imperfect 
impedance matching between the circuit board and metal contacts 
SUMMARY OF THE INVENTION 

[0009] To cope with the foregoing unfavorable drawbacks, the 
present invention provides an electronic device having a USB 
connector with a miniaturized size and a reduced cost. 

[0010] According to the present invention, an electronic 
device having a USB connector is addressed and includes a 
circuit board and a USB connector, wherein the USB connector is 
arranged on the circuit board and includes a body portion, at 
least one contact pad, and a frame. The body portion is 
integrally formed on the circuit board and the contact pad is 
mounted on the body portion, whereas the frame is attached to 
the body portion and mounted on the circuit board. 
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[0011] In a preferred embodiment, the frame is secured onto 
the body portion in such a manner of surrounding the body- 
portion, 

[0012] It is easily understood that the frame is made of 
metal and the contact pad is formed from copper foil. 

[0013] In another preferred embodiment, the electronic 

device further includes a fastening portion positioned between 
the frame and the body portion for attaching the frame to the 
body portion. 

[0014] It is preferably that the fastening portion is 

accomplished with a solder pad. 

[0015] In another preferred embodiment, the circuit board is 
further provided with a concaving portion located in the 
proximity of the body portion, and the frame is provided with a 
projecting portion which is formed in a lower end of the frame 
in opposition to the concaving portion. The frame is mounted 
on the circuit board by mating the projecting portion with the 
concaving portion. 

[0016] The electronic device is further provided with a 
connecting portion located in the proximity of concaving 
portion and the projecting portion for attaching the frame to 
the body portion. 

[0017] A further aspect of the present invention is made by 
the provision of a USB connector for use in an electronic 
device, wherein the electronic device includes a circuit board 
and the USB connector includes a body portion, a contact pad, 
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and a frame. The body portion is integrally formed on the 
circuit board and the contact pad is formed on the body portion, 
and the frame is attached to the body portion and mounted on 
the circuit board. 

[0018] The feature and advantages of the present invention 
can be made obvious to those of skilled in the art by the 
following detailed descriptions of preferred embodiment with 
reference to the drawings accompanied therewith, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Fig. la is a schematic view of an electronic device 
having a USB connector and a USB socket according to the prior 
art ; 

[0020] Fig. lb is an exploded view illustrating a USB 
connector and a USB socket of Fig. la according to the prior 
art ; 

[0021] Fig. lc is a front view of the USB connector of Fig. 

lb; 

[0022] Fig. Id is a front view of the USB socket of Fig. lb; 
[0023] Fig. 2a is an exploded view of an electronic device 
having a USB connector according to the present invention; 
[0024] Fig. 2b is an assembled view of an electronic device 
having a USB connector according to the present invention; 
[0025] Fig. 3a is a plan view showing a modified example of 
an electronic device having a USB connector according to the 
present invention; and 
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[0026] Fig. 3b is a plan view showing another modified 

example of an electronic device having a USB connector 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0027] Referring to Figs. 2a and 2b which show a preferred 
embodiment of an electronic device having a USB connector 
according to the present invention. In this preferred 

embodiment, the electronic device 100 includes a circuit board 
110 and a USB connector 120. It should be noted that the 
electronic device 10 0 is supposed to include other components 
such as a casing, as is the case of the electronic device shown 
in Fig. la. However, for the purpose of description, other 
components of the electronic device 10 0 that is irrelevant to 
the present invention are omitted for simplification. 
[0028] The circuit board 100 is made by a printed circuit 

board that is generally mounted inside the electronic device 
100, and a USB connector 120 is arranged on the circuit board. 
Broadly speaking, USB connector 12 0 includes a body portion 121, 
four contact pads 122, and a frame 123, wherein the body 
portion 121 is integrally formed on the circuit board 110 in a 
shape of a protrusion of the circuit board 110, and the contact 
pads 122 are manufactured by copper foil and formed on the body 
portion 121. That is, the contact pads 122 can be formed on 
the surface of the body portion 121 at the time the printing 
process for manufacturing the circuit board 110 is in progress, 
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and couple with the desired electronic circuits on the circuit 
board 110. 

[0029] The frame 123 is attached to the body portion 121 and 
surrounds the body portion 121 as shown in Fig. 2b. It should 
be understood that the frame 123 is formed from metal. 
[0030] Referring to Fig. 3a which shows a modified example 
of the electronic device having a USB connector according to 
the principle of the present invention. As shown in Fig. 3a, 
in order to securely attach the frame 123 to the body portion 
121, the electronic device 100 can further include a coupling 
portion 124 arranged between the frame 123 and the body portion 
121 and can be implemented with a solder pad. In this way, the 
frame 123 can be securely attached to the body portion 121 by 
the coupling portion 124 during the manufacturing process of 
the electronic device involving the surface mounting (SMT) step 
and other accessorial steps. 

[0031] It is to be noted that the manner of attaching the 
frame 123 to the body portion 121 are not restrictedly limited 
to the form as discussed in the above. For example, referring 
to Fig. 3b which shows an alternative example of the electronic 
device having a USB connector according to the principle of the 
present invention, in which two concaving portions 111 are 
formed on the circuit board 110 in the proximity of the body 
portion 121 and two projecting portions 1232 are formed in the 
lower end of the frame 12 3 being respectively opposite to the 
concaving portions 111. As a result, when it is desired to 
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attach the frame 123 to the body portion 121, the projecting 
portions 1232 can be respectively fitted with the concaving 
portions 111, and connecting portions 125 formed of solder pads 
can be arranged in the proximity of the concaving portions 111 
and the projecting portions 1232. This can ensure a secure 
attachment between the frame 123 and body portion 121 by the 
interconnection among the connecting portions 125, the 
projecting portions 123 and the concaving portions 111 when the 
manufacturing of the electronic device is in the process of 
surface mounting (SMT) step and other accessorial steps. 

[0032] Referring to Fig. 2a again, two securing holes 1231 
can be made on the top surface of the frame 123 to mate with 
the fastening pieces 331 on the USB socket 30 (see Fig. lb) 
when the USB connector 120 is coupled with the USB socket 30. 

[0033] As stated above, the body portion of the USB 
connector according to the principle of the present invention 
is integrally formed on the circuit board, and the USB 
connector formed thereby uses contact pads formed in situ on 
the body portion in place of prior art metal contacts. Since 
the plastic seat and metal contacts used in the prior art USB 
connector are eliminated according to the present invention, 
the total thickness and manufacturing cost of the USB connector 
can be reduced greatly, and the impedance matching problems 
arising between the USB connector and the circuit board can be 
suppressed. 
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[0034] Advantageously, because the metal contacts are 
replaced with the contact pads formed in situ on the circuit 
board, the interconnection between the metal contacts and the 
circuit board can be eliminated. Therefore the whole length of 
the USB connector can be shortened and the size of the USB 
connector according to the present invention can be 
miniaturized. 

[0035] More advantageously, when signals are to be 
transmitted between the USB connector and the circuit board, an 
intermediate medium that is supposed to be coexisted with the 
signal transmission path during signal transmission is vanished 
due to the removal of the metal contacts. The impedance 
matching problems appearing between the USB connector and the 
circuit board can be tackled, and the incompatibility generated 
during high speed signal transmission can be addressed. 
[0036] Although the present invention has been described and 
illustrated in detail, it is to be clearly understood that the 
same is by the way of illustration and example only and is not 
to be taken by way of limitation, the spirit and scope of the 
present invention being limited only by the terms of the 
appended claims. 



- 9 - 



